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1.利用 RP-HPLC 快速、准确的测定柚子果皮中 4 种具有良好生理学和药
理学活性的多酚化合物含量。结果表明，柚子果皮总酚含量为 23.45 ～ 26.97 
mg/g（儿茶素当量）， 4 种化合物含量分别为 4.02 ～ 4.84 mg/g（柚皮苷），
2.41 ～ 2.90 mg/g（对羟基肉桂酸），0.16 ～ 0.31 mg/g（橙皮素），0.010 ～0.012 
mg/g（桔皮素）；当体积浓度为 60% ～ 70%时，甲醇水溶液与乙醇水溶液对柚
子果皮总酚的提取效果没有显著差异，但是前者提取的黄酮类化合物含量明显高
于后者。 




和杂聚物，且大部分聚合物的结构单元之间存在 A 型和 B 型两种连接方式，
但其中本山和黄旦缩合单宁的 高聚合度要大于铁观音。 
3.首次利用 MALDI–TOF MS 详细研究了杨梅不同器官中缩合单宁的类型、
聚合度及聚合物的分布情况，并对叶、枝和树皮的总酚含量与可溶缩合单宁含量
进行了测定。结果表明：树皮的总酚含量 高(435.62 ± 0.66 mg/g)，叶次之(346.87 
± 0.82 mg/g)，枝 低(185.29 ± 20.21 mg/g)；树叶的可溶缩合单宁含量 高(256.71 
± 13.76 mg/g)，皮次之(179.28 ± 13.16 mg/g)，枝 低(80.07 ± 18.45 mg/g)；3 组分
的缩合单宁都以（表）棓儿茶素-3-O-棓酸酯（EGCG/GCG）为基本结构单元的


















Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry 
(MALDI–TOF MS) and reversed-phase high performance liquid chromatography 
(HPLC) are applied to establish the methods for characterization of plant 
polyphenolics and to separate phenolic compounds with excellent physiological and 
pharmacological activities in Citrus grandis, Myrica rubra and Camellia sinensis. The 
results were showed as follows: 
1. Four polyphenolic compounds in the peel of C. grandis with excellent 
physiological and pharmacological activities were efficiently characterized by HPLC. 
Total phenolics content in the peel of C. grandis is 23.45 ～ 26.97 mg/g (catechin 
equivalent) and contents of 4 phenolic compouonds are 4.02 ～ 4.84 mg/g (narigin), 
2.41 ～ 2.90 mg/g (p-coumaric acid), 0.16 ～ 0.31 mg/g (hesperetin), and 0.010 ～
0.012 mg/g (tangeretin), respectively. Methanol solutions extract more flavonoids 
than ethanol solutions do, but their total phenolic contents show no difference under 
60% ～ 70% concentration. 
2. The contents of total phenolics and extractable condensed tannins in the leaves 
of three types of C. sinensis (Benshan, Huangdan and Tieguanyin) were determined; 
in addition, the structures of condensed tannins were characterized by MALDI–TOF 
MS. Three types of tea had the total phenolic contents as high as 200 mg/g. The 
majority of condensed tannins in the three types of C. sinensis were identified as the 
mixtures of procyanidins and prodelphinidins with a medium level of galloylation 
through the linkage of A-type and B-type interflavan bonds. Meanwhile the degree of 
polymerizations was higher in Benshan and Huangdan than Tieguanyin. 
3. Contents of total phenolics and extractable condensed tannins in leaves, 
branches and bark of M. rubra were determined. In addition, type of condensed 
tannins, degree of polymerization and distribution of polymer were characterized by 
MALDI–TOF MS.  Total phenolics content was the highest in bark (435.62 ± 0.66 
mg/g), followed by leaves(346.87 ± 0.82 mg/g), and then branches(185.29 ± 20.21 















± 13.76 mg/g), followed by bark(179.28 ± 13.16 mg/g), and then branches(80.07 ± 
18.45 mg/g). Epigallocatechin-3-O-gallate was invariably the basic unit occurring in 
the three condensed tannins. A-type and B-type linkages were the common types 
among the structural units of polymers. Meanwhile tannins in leaves and branches had 
the larger highest degree of polymerization than bark. 
 











































干物质含量甚至可达 20% ～ 40% [1-3]。人类很早就将多酚植物用于鞣皮、医药
及染色，并逐渐认识到“植物组织的涩味物质”在皮革生产中的作用。传统上，多
酚指的是相对分子质量（Mr） 500 ～ 3000 的能沉淀生物碱、明胶及其它蛋白
质的水溶性酚类化合物[4]。虽然这个定义规定了多酚的特征及范围，但是由于小
分子量的多元酚在浓度高的时候也能使蛋白质从水溶液中沉淀出来，而 Mr 大于 
3000 的多酚也具有沉淀蛋白质的能力[5]，使得在文献报道和研究工作中多酚的

































图 1-1 植物多酚的分类 


































































图 1-2 水解单宁化学结构的多样性 
































图 1-3 典型的缩合单宁化学结构（向平, 2007）[13] 
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